SUMMARY.-Teratomas have been induced in Japanese quail (Coturnix coturnix Japonica) by intra-testicular injections of 3% zinc chloride solution during a period of testicular growth artificially stimulated by increased photoperiod. These tumours resemble those previously induced by similar methods in domestic fowl and have histological features in common with spontaneous testicular teratomas in man.
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TESTICULAR teratomas were first produced experimentally by Michalowsky (1926 by Michalowsky ( , 1928 by Michalowsky ( , 1929 , when he injected zinc salts into the testes ofroosters as a method of partial castration. Later, the salts of other transition elements, copper (Falin and Anissimowa, 1940) , and cadmium (Guthrie, 1964b) , were shown to have similar carcinogenic effects. These tumours could only be induced by the intratesticular injection of metallic salt solutions during the spring period of gonadal growth (in northern latitudes, January to March inclusive), although Bagg (1936) , was able to induce a teratoma out of season by using mammalian anterior pituitary extract. It has been established that photoperiod influences gonadal activity in various species of birds (Farner, 1959 (Farner, , 1964 , and Japanese quail (Coturnix coturnix japonica) have been suggested as especially suitable for studies on the response of the gonads to photoperiod (Wilson et al., 1959) . Their ovaries and testes show a striking response (Wilson et al., 1962) . On the other hand, domestic fowl remain fertile throughout the year and although under natural lighting there is a peak season of fertility, sperm density and seminal volume from January to April (Parker and McSpadden 1943) , manipulation of artificial photoperiods in adult cockerels has, in the author's observations, led only to minimal fluctuations in testicular size and spermatogenic activity. In view of this it seemed possible that the rapidly growing testes of Japanese quail during lengthening light periods might be susceptible to teratoma induction by means of metallic salts. Tanaka et al., (1965) The remaining 65 male quail were then given injections of zinc chloride solution into both tests using a surgical approach similar to that employed in domestic fowl (Guthrie, 1964a) . It was decided to adhere to the same amount of zinc in weight and volume per unit weight of testis. In the previous work on domestic fowl 0-2 ml. of a 5 % solution, i.e. 0 01 g. of zinc chloride, was injected into the testes of approximately 10 g. weight. As the average testicular weight in quail at the time of injection was 1 g., one tenth of that in the domestic fowl, the appropriate dose appeared to be 0 001 g. in 0-02 ml. solution. Preparation of inoculum This was prepared as 3 g., zinc chloride/100 ml., distilled water B.P., and cloudiness due to precipitation of zinc hydroxide removed by adjusting the pH to 3-2, by addition of N hydrochloric acid.
Experimental surgical procedures
The lowest rib interspace on the left was incised over approximately 1 0 cm. and the ribs retracted by fine linen sutures. The air sac was opened and the left testis retracted. 0-02 ml. of solution was injected into the right testis visible through the membranes and then the same was injected into the left testis. The injections were carried out during the first week in November.
RESULTS
Fifteen quail died within 12-24 hours after injection of the zinc solution.
Necropsies revealed severe intra-testicular haemorrhages in 2; and lesser degrees of similar haemorrhages in the others.
Fifty quail were killed after period ranging from 8 to 10 weeks. Two teratomas were found, both in right testes. They appeared similar to those previously produced in domestic fowl (Guthrie, 1964b) .
The gross appearance is illustrated in Fig. 1 , and the histological structure in Fig. 2 .
DISCUSSION
By appropriate manipulation of the photoperiod, teratomas have been induced in the testes of Japanese quail by zinc chloride injection in November, a time of year when under outdoor conditions the testes are extremely small and quiescent. The induction of rapid gonadal growth would appear to be a prerequisite for teratoma production by metallic salts in birds, and photoperiodic stimulation has had similar effects to anterior pituitary hormone administration (Bagg, 1936) . Stimulating photoperiods increase the gonadotrophic potency of the anterior pituitary in Japanese quail (Tanaka et al., 1965) , and to that extent the mechanisms involved are the same.
The testes of Japanese quail can under the influence of long daily photoperiods increase from 8 mg. to 3000 mg. in 25 days (Farner and Follett, 1966) , and it is possible that the timing of the zinc injection during this explosive rate of testicular growth is critical in the initiation of teratomas. The yield of teratomas achieved in the present experiment is low (2 in 50 quail). This may be due to the timing chosen, but the mortality following zinc injection is high (23 per cent), compared with about 4 per cent in the author's previous experiments in domestic fowl.
In order to produce the same degree of partial castration in the quail as in the previous work on the domestic fowl (Guthrie, 1964a) , twice the total body dose of zinc chloride had to be administered because of the higher testes weight/ body weight ratio in the quail. The toxicity of the zinc chloride would appear to explain the higher mortality. This might be avoided in future experiments by removal of one testis and injection of the other with consequent halving of the total dose of zinc.
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